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The study analyzes whether genetic differences ("genetic distances") help to explain cross-national IQ differ- 
ences being controlled for environmental factors. Genetic distances are an indicator of evolutionary history 
and of difference or similarity between populations. Controlled for environmental determinants the relationship 
between genetic distances and intelligence differences can be interpreted as an effect of genetic factors. Genetic 
distances were calculated in Y-chromosomal haplogroup frequencies between N — 101 national populations 
based on k — 27 genetic studies. Correlations and path-analyses with differences in geographical coordinates 


S NM and the Human Development Index (HDI) as background and control factors revealed a positive impact of genetic 

Haplogroups distances on cross-national IQ-differences (r = .37, B = .22 to .40). The strongest impact was found for HDI (r = 

Geography .67, B = .58). Longitudinal differences have no positive effect (r = —.09, B = —.13 to —.26), latitudinal differ- 

Cranial capacity ences have a positive one (r = .37, B = .07 to .21). The positive relationship to latitudinal differences underpins 

de i an evolutionary explanation. Chances and limits of this approach (e.g. no intelligence coding genes detected) un- 
volution 


Cold winter theory 


derstanding national differences in cognitive ability and the role of environmental factors are discussed. 
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1. Introduction 


In a widely discussed paper the economists Spolaore and 
Wacziarg (2009) found that genetic distances have an effect on in- 
come differences across nations, even when controlling for measures 
of geographic distance, climatic factors, transportation costs and 
measures of religious, historical and linguistic differences. However, 
missing in their analysis was recognizing the mediator effect of 
genes via cognitive human capital on productivity and income. 
Many studies done with different methods by different researchers 
have shown a positive impact of cognitive factors on economy end- 
ing in higher income (e.g. Hanushek & Woessmann, 2015; Lynn & 
Vanhanen, 2012; Rindermann, Kodila-Tedika, & Christainsen, 
2015). “Cognitive human capital”, cognitive ability, competence or 
skills are understood as the ability to think (intelligence), the dispo- 
sition of knowledge (the store of true and relevant knowledge) and 
the intelligent use of this knowledge. We further use interchange- 
ably the terms “cognitive ability” and the abbreviation “IQ”. Cross- 
national differences in cognitive ability based on student assessment 
tests or psychometric IQ have been reported by Lynn and Vanhanen 
(2012), Hanushek and Woessmann (2015) or Rindermann, Sailer, 
and Thompson (2009) (to name only the most recent ones). 
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Given the established association between national cognitive 
abilities and markers of genetic ancestry (such as Y chromosomal 
haplogroups; Rindermann, Woodley, & Stratford, 2012), it is reasonable 
to suppose that the association between genetic distance and income 
observed by Spolaore and Wacziarg (2009) may be mediated by 
cross-national differences in IQ. Possible genetic effects on cross- 
national differences in IQ may work directly or indirectly and are sup- 
ported by evolutionary theories (e.g. Hart, 2007; Kanazawa, 2004; 
Lynn, 1987; Rushton, 2004; Woodley, Rindermann, Bell, Stratford, & 
Piffer, 2014). While they are seen by many researchers as being contro- 
versial (e.g. Gould, 1981) or scientifically not enough supported (e.g. 
Wicherts, Borsboom, & Dolan, 2010) a recent opinion survey among in- 
telligence researchers showed that experts at least favorably consider 
genes as one explanatory variable for international differences in cogni- 
tive ability (Rindermann, Becker, & Coyle, 2016). 

Furthermore, genetic distances were taken into account to explain 
cross-national differences in another psychological variable, happiness 
and well-being (Proto & Oswald, 2014). Finally, a recent study of León 
and Burga-León (2015) used the method of Fs distances to analyze as- 
sociations between genetic distance from South Africa and latitude, lon- 
gitudinal distance from South Africa, absolute latitude, fertility, human 
development index (HDI) and cognitive ability. They found a robust 
positive effect on cognitive ability, however, they did not relate genetic 
distance to cognitive difference itself. 

Evolutionary theory predicts positive relations between genetic dis- 
tances (proximity) and differences (similarity) in national cognitive 
ability levels: Genetic diversification into geographically diverse 
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environments could have led to variegated populations in terms of IQ. 
either because of random genetic drift or because of adaptation to dif- 
ferential cognitive demands of these niches. This genetic diversity 
should be most pronounced along the North-South axis, as the variation 
in ecological factors thought to have selected for differences in cognitive 
abilities is larger here (i.e. temperature, harsh seasonal changes, ecolog- 
ical novelty; e.g. Hart, 2007). 

In the present study, the association between genetic distances and 
IQ-differences across national populations is investigated including 
four further background, intermediating and control factors: Geograph- 
ic, longitudinal and latitudinal distances (also a predictor for differences 
in climatic conditions); current life conditions (higher wealth can create 
favorable conditions for cognitive development as a better health sys- 
tem, better nutrition, education and stimulation by technological 
modernization). However, the Human Development Index (HDI) cover- 
ing education, life expectancy and wealth also depends on cognitive 
ability — except for education, studies usually show a stronger impact 
of cognitive ability on HDI measures than vice versa (e.g. Rindermann, 
2008). Thus using HDI as a control is a very rigorous variable and over- 
controls any possible genetic effect on IQ-differences between nations. 
If genetic factors have an effect on cross-national differences in intelli- 
gence the correlation between genetic similarities (usually termed 
"distances") and cognitive similarities (usually termed "differences") 
should be positive; also if controlled for further factors. We chose prov- 
en formulas for calculating genetic distances. However, improving past 
approaches, we did not only calculate distances by comparing with one 
reference nation but by comparing all possible pairs of countries. 


2. Method 
2.1. Genetic distances 


Genetic distances are estimated by comparing between populations 
the frequencies of genes and presenting the results in a useful scale. One 
pioneer of this approach is Masatoshi Nei (e.g. Nei, 1975; Nei & Kumar, 
2000). Genetic distances provide the genetic differences between two 
measured groups of individuals by comparing their allele frequencies 
ofthe same position on a chromosome (loci). If two populations are iso- 
lated from each other for geographic or reproductive reasons, the two 
populations tend to accumulate differences in their DNA and gene 
pool. This process occurs through mutation, selection and random ge- 
netic drift. 

In a first attempt (Becker & Rindermann, 2014), precalculated genet- 
ic distances from six studies in population genetics were used. As a re- 
sult, the sample size was relatively small and the country pairs used 
for comparisons were highly selective. Therefore we decided to calcu- 
late distances by ourselves. This made two decisions necessary. 

At first, the type of SNPs (single-nucleotide polymorphisms) had to 
be chosen. They should be available for as many nations as possible; 
datasets should represent nations (countries); they should be based 
on large country samples; they should be associated with evolutionary 
pathways. Y-chromosomal haplogroups meet all the requirements, ad- 
ditionally, they are sensible indicators of evolutionary development 
(Chiaroni, Underhill, & Cavalli-Sforza, 2009). Haplotypes are based on 
special SNPs, genetic markers which describe variations on the Y- 
chromosome in male or mitochondrial DNA in male and female individ- 
uals making it possible to identify evolutionary pathways and genetic 
similarity. 20 major groups of Y-haplotypes are currently known, 
which are geographically distributed in clusters (haplogroups). 

Y-chromosomal haplogroups only represent patrilineal lineages. Its 
counterparts are mtDNA haplogroups, which stand for matrilineal line- 
ages. The latter show a weaker clustering effect indicating higher genet- 
ic mobility. Due to marriage traditions in which women moved into the 
vicinity of the husband, females traveled more across geographic and 
social distances (Cavalli-Sforza, 1997). 


This weaker clustering would make our calculations less accurate. Fur- 
thermore, mtDNA seems not to be selected neutral but influenced by dif- 
ferent factors, e.g. climate (Mishmar et al., 2003). Y-chromosomal 
haplogroups evolved along a phylogenetic tree with a lot of branches. 
As a result, different numbers of estimated groups exist at the macro-, 
main- and sub-level of the tree (e.g. macro-group DE is divided into 
main-groups D and E, and E is divided again into sub-groups E1, E2, E3 
and so on). At this point, we decided to make a compromise between 
maximizing of different haplogroups on the one hand and availability of 
the same haplogroups for a huge number of populations on the other. 
In addition, it is important to choose haplogroups of the same level to 
avoid distortions, because haplogroups with a higher breakdown caused 
higher genetic distances in calculation. After taking all criteria into consid- 
eration, 22 different main haplogroups were chosen (A; B; C; D; E; F; G; H; 
I; J; K; L; M; N; O; P; Q; R; S; T; Y plus one named “DIV” which stands for 
“unknown” but only given in very small and few frequencies). 

Frequencies were estimated by a meta-analysis of 27 molecular- and 
population genetic studies and combined to represent 101 national 
populations. The Y-DNA SNP Index 2015 of the ISOGG (International So- 
ciety of Genetic Genealogy) website was used to bring different SNP 
designations into the nomenclature described above. Only datasets or 
entries with a haplogroup frequency sum of 100% for a population 
were used. If required, main-haplogroup frequencies are summed sub- 
haplogroup frequencies (e.g. fE155, ..., = JE). In some literature fre- 
quencies are given in numbers, other literature only presented pie 
charts. Numbers were estimated from these charts by using the mea- 
surement tools from Adobe Acrobat 9 Pro and may therefore differ 
slightly from the original database. 

Some nations have data in one or more full datasets; here aver- 
ages were calculated. For other nations data were combined from 
different sub-populations weighing their proportion of the total 
population according to The World Fact Book (CIA, Central 
Intelligence Agency, 2014). In most cases, nations were not included 
until genetic data represent >90% of the total male population. An 
overview of sources, calculations and notes for all 101 nations is 
given in Appendix Table A1. 

Four different formulas were chosen for calculating genetic dis- 
tances (Takezaki & Nei, 1996): 


— The "chord distance" of Cavalli-Sforza and Edwards (“ACSE”); 
— the one of Rogers ("AROG"), 
— the one of Prevosti ("APVT") 
— and the one of Nei ("ANEI"). 


All formulas (see Table 1) provide scales where higher values 
representing higher genetic distances. The different formulas allow 
checking for a possible method factor. Before using genetic distances 
in path analyses an average of all four distance measures was calculated 
(same weighting). This increases the reliability and validity of the ge- 
netic distances measure. 

To examine genetic data and results for correctness, three tests were 
applied. (1) We checked the correlations between haplogroup frequen- 
cies and national IQ data and compared these correlations to the ones of 
Rindermann et al. (2012). The findings of the two studies should show 
similar patterns. (2) We checked the used markers and frequencies. 
Genetic markers represent phylogenetic developments. Ideally, differ- 
ent genetic markers should coincide. Therefore we used the available 
literature and entries in the ISOGG database (2015) to estimate "the 
most recent common ancestors" (TMRCAs) of all haplogroups. Within 
these periods, a main haplogroup split for the first time into sub- 
haplogroups (e.g. E into E1, E2, E3 and so on). TMRCAs of 18 
haplogroups were discoverable. No such data were found for 
haplogroups Q, S, Y and DIV (residual). (3) Finally our calculated genetic 
distances were compared with those from other studies to check for 
correctness. 
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Table 1 

Formulas for calculating genetic distances. 
Name Shortcut 
Roger's Distance AROG 
Prevosti et al.'s Distance APVT 
Cavalli-Sforza & Edward's Chord Distance ACSE 
Nei et al.'s Distance ANEI 


Formula Source 

s Xx) Takezaki and Nei (1996) 
N Z 

_ v l(xi—yi)l 

5 Y 2x Ni 

= G) x y (2 x DV x Y) 


=1- x X VG xn) 


Notes: x; and y; are the frequencies of the ith haplogroups; N, is the number of observed loci in calculation and in our case N; = 1 (all haplotypes at one locus); N; is the number of 


haplogroups. 


2.2. Geographic distances 


Geographic distances are based on the centroid or center point of na- 
tional territories given in degrees and minutes (00° 00’) along the lati- 
tude (North-South) and longitude (East-West; CIA, 2014). The “real 
geographic distances” (“AGEO”) were calculated by using spherical trig- 
onometry (considering the earth's curvature) via the formula: 


AGEO[km] = cos"! (sin(lat1) x (sin(lat2) x (cos(lat1) x (cos(lat2) 
x (cos(long1) — ( cos(long2)) x 6371 km{Earth radius]. 


In this formula lat1 and long1 are latitudinal and longitudinal coor- 
dinates [in km] of nation 1 and lat2 and long2 of nation 2. Results 
were randomly tested by manual measurement in conventional maps. 

The two variables "real latitudinal distances" and "real longitudi- 
nal distances" (“ALAT” and "ALONG") were simply calculated by the 
formulas: 


ALAT[*| = lat1—lat2 and ALONG[°] = long1—long2. 


Because coordinates are given and used in degrees and minutes, a 
transformation of the linear distance into a circular arc was not neces- 
sary. In calculating the previous three variables the cardinal direction 
was considered. 

The last geographic variable is the “equatorial distance" (or absolute 
latitude, "AEQU"). For example, 20° North and 20° South are identical. 
Equatorial distance is an indicator for climate. 


2.3. Non-geographical factors 


The Human Development Index ("HDI") was chosen as a broad indi- 
cator of the standard of living. The HDI covers education (expected 
years of schooling), life expectancy and income (GNI per capita) (N — 
90 countries; UNDP, 2012). 

For nations without information on the HDI values were estimated 
in two ways. For American Samoa, HDI was estimated by calculating 
the mean 2013 HDI from all 27 nations with a life expectancy at birth 
(from UNDP, 2012) +/— one year from American Samoa. The same pro- 
cedure was used for the Cook Islands by using data from 24 nations, for 
French Polynesia by using data from 17 nations, North Korea by using 
data from 11 nations, Somalia by using data from 6 nations and Western 
Sahara by using data from 10 nations. Life expectancy at birth is one of 
the principal components of the HDI. Because Greenland is an autono- 
mous province of the Danish State its missing value was taken from 
the HDI of Denmark. The biggest population group of the Kosovo are 
Albanians (92%; CIA, 2014) so we gave it the same HDI as Albania. 

Absolute differences between our used national HDI-values 
(“AHDI”) were calculated by linear subtraction of the mean national 
HDI-values. These mean values were previously estimated from a longer 
period of time (years 1980, 1990, 2000, 2005, 2007, 2011 and 2012) for 
eliminating accidental variations. 


24. Differences in cognitive ability 


The cognitive ability measure is based on psychometric IQ tests col- 
lected and standardized by Lynn and Vanhanen (2012) and on student 
assessment tests ( mainly PIRLS, PISA, TIMSS; see in detailed description 
in Rindermann, 2007; Rindermann et al., 2009; Appendix Table A2). It is 
an updated version (2013) covering N — 195 countries (here used for 
96 countries). Student assessment data increase the reliability and va- 
lidity of frequently rather small and selective psychometric IQ samples, 
especially in Africa (e.g. Rindermann, 2013; Rindermann, Falkenhayn, & 
Baumeister, 2014). 

IQ-scores of Yugoslavia were used for today's Serbia. Data for six 
countries with missing IQ-values were taken from further sources. For 
the Cook Islands from Lynn and Vanhanen (2012). American Samoa, 
French Polynesia and Tuvalu are, as small island states, near and similar 
to Samoa and received the same IQ. The Kosovo received the IQ from 
Albania and Western Sahara received the IQ of Mauritania. 

Differences (“AIQ”, calculated by linear subtraction and used in ab- 
solute values) between countries were calculated and used as depen- 
dent variable. 


2.5. Statistical analysis 


The total sample has data for N — 101 countries in all analyzed var- 
iables (Table A1). All A ( = difference) variables represent pairs of com- 
pared countries, which are 101 x 101 — 10,201 in total. We excluded all 
comparisons of one country with itself (101) and reduced to halved ma- 
trices. At the end there are 5050 observations for each A variable (ac- 
cording the equation N = ((101 x 101) — 101) / 2). All linear 
correlations in this study are calculated as Pearson product-moment 
correlations. 

As statistical procedures correlations and path analyses were used 
(Mplus). Path analyses are based on correlations (N — 5050). "Good" 
values for fit indices (if models are not saturated) are SRMR < .08 or 
SRMR < .05 and CFI > .95 or CFI 2.97, and "acceptable" fit is reached 
with SRMR < .10 and CH 2 .95. 


3. Results: genetic distances as predictor of cognitive ability 
differences 


3.1. Data control 


Please find the results of our data control, mentioned in Section 2.1, 
in the Appendix II. 


32. Correlations 


Table 2 presents the correlations between all difference measures 
("A; matrices of N = 5050 country pairs). All correlations are positive, 
except between ALONG and AHDI (r — —.10) and between ALONG 
and AIQ (r — —.09). 
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Table 2 
Correlations among distances in genetics and differences in national variables. 
AGEN AGEO ALAT AEQU ALONG AHDI 
AGEO 66 1 
ALAT A5 53 1 
AEQU Al 32 8 1 
ALONG 43 81 29 .02 1 
AHDI 31 .07 23 .38 —.10 1 
AIQ 37 .11 27 37 —.09 67 


Notes: AGEN: genetic distances, AGEO: geographical distances, ALAT: latitudinal distances, 
AEQU: distances to equator, ALONG longitudinal distances, AHDI: differences in Human 
Development Index, AIQ: differences in intelligence/cognitive ability. “Distances” and “dif- 
ferences” are interchangeably used. Data: differences in country pairs (N = 5050); all co- 
efficients p < .01. 


Genetic distances (AGEN) are positively related to cross-country dif- 
ferences in cognitive ability (rag = .37), geography (raczo = .66, 
Taar = .45, Taegu = -41, Tatonc = .43) and human development 
(ranp: = .31). There are weak positive correlations between human 
development and geography (facro = .07, rarar = .23, Taegu = .38) ex- 
cept for a negative one with longitude (rarocc = —.10). Human develop- 
ment index (AHDI) is highly correlated with cognitive ability (AIQ, r = 
67). 

The scatterplot in Fig. 1 allows a closer look to the relation between 
differences in genes and ability (AGEN and AIQ, r = .37). There are pairs 
of countries with wider genetic distance and smaller difference in IQ but 
no pairs with closer genetic distance and bigger difference in IQ. That 
means genetic similarity is no precondition for similarity in intelligence 
(e.g. the similarity in intelligence between peoples of the West and East 
Asia), but if genetic similarity is given there are no differences in 
intelligence! 


3.3. Path models 


Fig. 2 shows the results of the simplest path model using geograph- 
ical and genetic distances for predicting IQ differences. AGEN shows the 
highest positive impact on AIQ (Bacen > Aio = .40, r = .37), followed by 
AEQU (Barou > aio = .21, r = .37). ALONG shows a negative impact 
(Batonc = Aio = —.26, r = —.09). The larger the difference in longitude 
the smaller is the average difference in cognitive ability level, especially 
if controlled for genetic and equatorial differences e.g. the average IQs of 
Western Europe and East Asian countries resemble. The impact of geo- 
graphic distances on AGEN is very large and positive for AGEO 
(Bacto = acen = -77, r = .66) and substantial and positive for AEQU 
(BAEQu = acen = .24, r = .41), but similar to IQ negative for ALONG (if 
the impact of other factors is controlled; Barong > acen = —.20, r = .43). 

Adding differences in the Human Development Index (AHDI; Fig. 3) 
reduces the impact of genetic distances on cognitive ability differences. 
The impact of AGEN is now Bacen > aio = 22 (r = .37), of AEQU 
DaEQU = IQ: = .07 (r = .37) and of ALONG DALONG — AIQ — —.13 
(r = —.09). AHDI is with Banni > Aio = .58 (r = .67) the best predictor 
of AIQ. Geographic variables show impacts on AHDI which are 
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Fig. 1. Scatterplot between differences in genes and cognitive ability (AGEN, AIQ). 
Regression coefficients: AIQ = 3.90 + 14.67 x AGEN; r = .37; N = 5050; p < .01. 


75 


Fig. 2. Prediction of IQ-differences (AIQ) by using geographic (AGEO, AEQU, ALONG) and 
genetic distances (AGEN) (N = 5050 country pairs, CFI = .99, SRMR < .01, standardized 
path coefficients, correlations in parentheses, error term as unexplained variance on the 
right). 


moderately positive for AEQU (Barou — anni = 38, r = .38) but slightly 
negative for ALONG (Gatonc => anni = —.11, r = —.10). 


4. Discussion 
4.1. Genetic distances and IQ-differences 


International differences in cognitive ability are related to interna- 
tional differences in global genetic factors. Without controlling the gen- 
eral development level the genetic impact is Bacen — Aio = -40 (r = .37), 
controlling for AHDI it is Bacen > Aio = .22 (r = .37). Based on the dif- 
ferent approaches the genetic impact at the international level seems 
to be much smaller than the genetic impact at the interindividual level 
measured by heritability with around h? = .80 or 80% in adulthood 
(e.g. Johnson, 2010). One reason is that controlling genetic effects on 
cognitive ability for general development level of societies overcontrols 
genetic effects: Longitudinal studies show that cognitive ability effects 
on development of societies are larger than vice versa (Rindermann, 
2008). But societal effects on IQ are larger than zero and therefore an ef- 
fect of Bacen > aio = .40 can only be the upper limit. 

A second problem is that for intelligence coding genes and differences 
in them are not covered by a model using differences in evolutionary 
markers. Haplogroups are not intelligence coding genes. Nevertheless, 
studies using probable intelligence coding genes have shown some prom- 
ising results for the explanation of international differences (e.g. Piffer, 
2013). For instance, the allele frequencies of COMT Val158Met 
(Tina & .25) and FNBP1L (rs236330; r Æ .12) are positively correlated at 
the individual level. Applied at the level of populations the COMT 
Val158Met correlated with agriculture (vs. hunter-gatherer society, r — 
41), latitude (r = .55) and intelligence (r = 57). FNBP1L (1s236330) cor- 
related across groups with intelligence (r = .81). Even higher cross- 
national correlations can be found if patterns of intelligence coding 
genes are used (r = .86 to .91; Piffer, 2015). 


— 


53 


Fig. 3. Prediction of IQ-differences (AIQ) by using distances in geography (AGEO, AEQU, 
ALONG), genes (AGEN) and Human Development Index (AHDI) (N — 5050 country 
pairs, CFI = .97, SRMR = .06, standardized path coefficients, correlations in parentheses, 
error term as unexplained variance on the right). 
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4.2. Geography, genes and IQ. 


Genes mediate the impact of geography on cognitive ability. The direct 
impact of geographical factors on IQ is .21 (AEQU) and —.26 (ALONG). 
The indirect effects are .16 (AEQU), .17 (ALONG) and general geography 
added .31 (AGEO), all together .64 (all based on results in Fig. 3. The direct 
effects of geography are still large. Why? First, we have not used coding 
genes. Second, geographical differences not only stand for genetic differ- 
ences but also for cultural differences and independent from both for gen- 
eral environmental quality differences which are relevant for cognitive 
differences, e.g. Confucian achievement orientation in education, Protes- 
tant education and thinking orientation (Weber, 2001/1905; 1951/ 
1920) or health effects (Eppig, Fincher, & Thornhill, 2010). 

While equatorial similarity is positively associated with IQ similarity 
(close countries in the North-South direction, more precisely close in 
their distance to the equator) longitudinal similarity is not positively as- 
sociated with IQ similarity. From an evolutionary perspective, the 
North-South direction seems to be more relevant than the East- West 
direction where farther countries can resemble each other in intelli- 
gence. Such an interpretation is corroborated by the fact, that mere 
genetic differences equally strong depend on equatorial and longitudi- 
nal distance (rAgoU — acen = -41, l'AtoNG — acen = -43). For genetic 
differences simple geographic distances are relevant, but not for intelli- 
gence: Here only equatorial distances count! 

This pattern stands for certain processes in evolutionary history: The 
basic idea is that distance to equator is related to changes in climate. Ac- 
cording to evolutionary theory these changes are not neutral changes 
but changes in harshness which can be better coped with higher intelli- 
gence ("cold winter theory"; Lynn, 2006; Hart, 2007). Genetic changes, 
which are caused by a change in temperature, are stronger in IQ- 
associated genes than genetic changes, caused by other environmental 
factors. Colder environments are seen as more cognitively demanding 
than milder environments. A related, but not identical theory is the 
differential-K theory (r-K-theory within highly K selected humans; 
Rushton, 2004, 2012), which states that more stable environments 
such as those found in more northerly and north-easterly regions of 


Appendix I Data 


Table A1 
Haplogroup sources for genetic distances. 


the globe facilitated the evolution of cognitive mechanisms for anticipat- 
ing future conditions and planning ahead, in addition to the need to deal 
with predictable, and recurrent environmental challenges. Weaker sup- 
port is given by the equatorial-longitudinal pattern for Kanazawa's gener- 
al intelligence as a domain specific adaptation theory (Kanazawa, 2004), 
which holds that general intelligence evolved as a domain specific adap- 
tation to evolutionary novelty. Only if cold climate would stand for 
more novelty than different environments in an east-west direction 
(e.g. deserts vs. jungles, land vs. sea, lowlands vs. highlands) the novelty 
theory would be supported by the data presented here. 


4.3. Final remarks 


The findings support the theory of genetic differences as one 
cause for the international differences in cognitive ability. These ge- 
netic differences are backed by evolutionary theory. Genetic differ- 
ences are not the only causes, environmental factors are also 
relevant. Any impact of environmental factors means that national 
changes in shorter periods are possible (e.g. Rindermann & 
Pichelmann, 2015). However, any proof of genetic impact indirectly 
also supports a view that for economic, social and cultural differ- 
ences genetic factors can be relevant (e.g. Spolaore & Wacziarg, 
2009). Further research using other genetic markers or preferably 
cognitive ability coding genes controlling for specific environmental 
conditions would be the most promising path. 

Our findings are based on samples from the Old World. We assume a 
similar pattern for the New World. According to Fuerst and Kirkegaard 
(2016), in the Americas regional admixture of people with European an- 
cestry is associated with cognitive ability, socioeconomic status and HDI. 
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Y-chromosomal haplogroup frequencies Geography HDI Cognitive 
Nation Source Names of used (sub)pop Quality Lat. (CD) Long. (CD) 1980to2012 IQ 
Afghanistan 1] Afghanistan —.20 30^00' 65°00" 309 71.57 
Albania 2][3] Albania; Albanians .00 41°00' 20°00" 724 82.32 
Algeria 4] Algeria .00 28°00" 03°00" 644 85.08 
American Samoa 4] American Samoa .00 —14°20' —170°00' 747 87.33" 
Angola 5 Bakongo; Mbundu; Ovimbundu .00 —12°30' 18°30" 461 67.40 
Armenia A][6][7] Armenia; Armenians .00 40°00' 45°00' .696 90.91 
Azerbaijan 7 Azeri; Lezgi —2.8 40*30' 47*30' .733 87.11 
Benin 8 Benin .00 09°30" 02°15" 385 71.51 
Bosnia and Herzegovina [2 Bosniacs; Bosnia-Croats; Bosnia-Serbs .00 44^00' 18°00" .731 92.11 
Brunei 4][9] Borneo .00 04°30" 114°40' 830 82.19 
Bulgaria 4 Bulgaria .00 43°00' 25°00" 745 94.00 
Burkina Faso 4 Burkina Faso .00 13°00' —02°00' 326 66.35 
Burundi 8 Hutu; Tutsi .00 —03°30' 30°00" 304 68.44 
Cape Verde 10] Cabo Verde .00 1600 | —24'00' 571 72.61 
Cameroon 4 Cameroon .00 06°00' 12°00" A53 62.28 
Central African Republic — [11] Central African Republic .00 07°00" 21°00" 320 62.28 
China 12][13] China .00 35°00" 105*00' .609 103.39 
Cook Islands 9][13] Cook Islands —.05 —21°14' —159°46' 753" 89.00* 
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Table A1 (continued) 
Y-chromosomal haplogroup frequencies Geography HDI Cognitive 

Nation Source Names of used (sub)pop Quality Lat. (CD) Long. (CD) 1980to2012 IQ 
Croatia 2][3][14] Croatia; Croats — 1.47 54°10" 15°30' .781 97.05 
Czech Republic 2][3][4] [15] Czech Reprublic; Czechs; Czech & Slovakian 3.75 49°45' 15°30" 862 99.17 
Denmark 4][16][17] Danes; Denmark — 2.93 56^00' 10°00" 871 98.64 
Egypt 18] Egypt .00 27°00" 30°00" 594 84.12 
Estonia 15][17] Estonians — 4.30 59°00" 26°00" 816 100.61 
Ethiopia 4 Ethiopia .00 08°00" 38°00" 353 66.98 
Fiji 9 Fiji .00 — 18700' 175*00' 668 84.20 
Finland 17] Finns .00 64°00" 26°00" 857 101.47 
France 3 France .00 46°00" 02°00' 851 98.32 
French Polynesia 4][19] French Polynesia .00 —15°00' —140°00' 768°" 87.33" 
Georgia (2][3][4][7] [15] Georgia; Georgians —.72 42°00' 43°30' .733 87.00 
Germany [3][4][12] Germany .00 51°00" 09°00" 872 99.13 
Ghana [12 Ghanaian .00 08°00" —02°00" 491 64.22 
Greece [21[3][4] Greece, Greek 30 39°00' 22°00' 828 95.47 
Greenland [16 Greenlanders —.20 72°00' —40°00' 871° 88.27 
Hong Kong [4 Han-Chinese (South) .00 22°15) 114°10' 845 103.91 
Hungary (2][3][4][15] [20][21] Hungary; Hungarians 78 47^00' 20^00' .794 98.43 
Iceland [4 Iceland .00 65°00" —18°00" 872 99.06 
India [15][20] India; Indians — 9.56 20°00' 77°00" 488 76.21 
Indonesia [4][9][13] Java; Southern Borneo; Sulawesi; Sumatra .00 05°00" 120*00' 561 84.33 
Iran [4][18] Iran; Persia 2.00 32°00' 53°00" 657 84.82 
Iraq [18 Iraq .00 33°00" 44°00' 576 86.28 
Ireland [4 Ireland .00 53°00' —08°00" 874 97.72 
Italy [4 Italy .00 42°50' 12°50' 840 97.99 
Japan [4][12][22] [23] Japan; Japanese —.25 36°00' 138°00" 879 103.99 
Jordan [18 Jordan .00 31°00" 36°00" 658 87.60 
Kazakhstan [2][4][6][7] [15] Kazaks; Uighur (Kazakstan); Ukrainians; Uzbeks; Russians — 6.80 48°00' 68°00" 728 86.79 
Kenya [8 Kenya — 1.00 01°00" 38°00" 480 75.99 
Korea, North [6][9][12] [13][23] Korea; Korean —.54 40°00' 127°00' 686" 99.89 
Korea, South [6][9][12] [13][23] Korea; Korean —.54 37°00' 127°30' 839 104.96 
Kosovo (2][3 Albania; Albanians .00 42°35' 21°00' 724° 82.32" 
Kyrgyzstan [4 Kyrgyzstan .00 41°00' 74°00' .609 76.46 
Latvia [17] Latvians — 3.40 57°00" 25°00" .768 97.31 
Lebanon [31[6][18] [24] Lebanon; Lebanese .00 33°50' 35°50" 735 82.90 
Lithuania [4 Baltic .00 56°00" 24°00" 792 95.04 
Macau [4 Han-Chinese (South) .00 22°10" 113°33' 609" 98.13 
Macedonia [3 Macedonia .00 41°50' 22°00' 729 86.46 
Malaysia [4][9][20] [23][13] Malaysia —.04 02°30" 112°30' 413 91.11 
Mali [4][11] Mali .20 1700 —04°00' 291 68.02 
Mongolia [4][6][7] [23][25] Mongolia; Mongolians .04 46°00' 106°00" 626 91.24 
Morocco [4 Morocco .00 32°00' 05°00" 527 75.35 
Netherlands [3 Netherlands .00 52°30" 05°45" 888 101.23 
Niger [26] Fulbe (Niger); Songhai (Niger); Tuareg (Niger) — 43,34 16°00" 08°00" 357 66.35 
Norway [4][17] Norway; Norwegians —47 62^00' 10*00' 917 98.33 
Oman [18] Oman .00 21°00" 57°00' 729 81.37 
Pakistan [18] Pakistan 9.66 30*00' 70°00" 458 83.15 
Papua New Guinea [4][9][13] PNG Highlands; PNG Coast 5.95 —06°00' 147*00' 417 81.59 
Philippines [4][9][13] [19][23] Philippines 10 13°00' 122°00" 622 80.36 
Poland [2][3][4] [15][17] Poland; Poles —1.68 52°00" 20°00" 807 97.47 
Portugal [4 Portugal .00 39°30' —08°00' 774 93.50 
Qatar [18 Qatar .00 25°30' 51°15! 803 81.66 
Russia [41[15][17] Russia; Russians — 1.65 60°00" 100*00' .760 97.38 
Rwanda [8 Hutu; Tutsi —1.00  —02'00' 30°00" 361 74.80 
Samoa [9][19] Western Samoa .00 13°35'  —172?20' .692 87.33 
Sao Tome and Principe [10 Sao Tome and Principe 10 01°00" 07°00" 512 63.22 
Saudi Arabia [18 Saudi Arabia .00 25°00" 45°00' .724 78.44 
Serbia [27 Serbia 10 44°00" 21°00" 457 91.08 
Singapore [4][9][13] [12][15][20] China; Malaysia; India; Indians — 26.66 01722 103*48' .853 105.29 
Slovakia [3][4][15] Czech & Slovakian; Slovakia; Slovakes —.73 48°40' 19°30' 814 98.20 
Slovenia [2 Slovenians .00 46°07' 14°49' 880 97.88 
Somalia [16][18] Somali; Somalia —45 10°00" 49°00' 415" 68.44 
South Africa [4][11] South Africa .00 — 29°00" 24°00" 613 70.23 
Spain [4 Spain .00 40°00' —04°00' 837 96.76 
Sudan [4 Sudan .00 15°00' 30°00" 371 76.37 
Sweden [4][17] Sweden; Swedes — 4.30 62^00' 15*00' .885 99.81 
Syria [3][4] Syria .00 35*00' 38°00" 604 82.37 
Taiwan [13] Taiwan Chinese —.10 23°30' 121*00' 854" 103.01 
Tajikistan [7 Tajiks; Uzbeks — 7.20 39*00' 71°00" 595 82.45 
Tanzania [8 Tanzania 1.00 —06°00' 35°00" 420 73.57 
Thailand [23] Thailand 3.30 15°00' 100°00' 636 89.72 
Tonga [9][19] Tonga —2.67  —20700 —175°00' .697 85.24 
Tunisia [11] Tunisia 1.10 34°00" 09°00" 645 85.65 
Turkey [3][4][15] [18][24] Anatolia; Turkey; Turks — 0.55 39°00' 35°00" 654 86.33 
Turkmenistan [6][7] Turkmen .00 40^00' 60^00' .693 81.88 


(continued on next page) 
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Table A1 (continued) 


Y-chromosomal haplogroup frequencies Geography HDI Cognitive 

Nation Source Names of used (sub)pop Quality Lat. (CD) Long. (CD) 1980to2012 IQ 
Tuvalu 9] Tuvalu .00 —08°00' 178°00' 613** 87.33" 
Ukraine 2][3] Ukraine; Ukrainians — 1.00 49°00' 32°00' 721 93.51 
United Arab Emirates 18] United Arab Emirates 1.23 24°00" 54°00" 822 89.06 
United Kingdom 6] British .00 54°00' —02°00' 841 100.00 
Uzbekistan 4][7] Uzbeks .00 41°00' 64°00" .639 82.43 
Vanuatu 9] Vanuatu-Maewo .00 — 16°00" 167*00' .625 80.96 
Vietnam 9][13][23] Vietnam 1.43 16°10' 107°50' 568 93.59 
Western Sahara 11] Western Sahara .00 24°30' —13°00' A71™* 74,08" 
Yemen 18] Yemen 4.84 15°00' 48°00" 17 69.98 


Notes: “Names of used (sub)pop.” mean the designations used in sources; “Quality” means the deviation of pop. size after calculation from total pop. (100), neg. values describe a lack of 
data, pos. values describe rounding error; “CD” means lat. and long. values with respect to the “cardinal direction"; "HDI (1980-2012)" means mean HDI of a population between 1980 and 
2012. 
* = missing data replaced by using data of a similar nation (see text). 
** = missing data calculated by using data of similar nations (see text). 


Table A2 
Estimation of cognitive ability. 

Nation IQLVM12 SLZNIQ IQALL12 IQLVM12K SLZNKIQ. IQALL12K 
Afghanistan n.d. n.d. n.d. 72.90 n.d. 71.57 
Albania n.d. 82.16 84.07 82.90 76.25 82.32 
Algeria n.d. 81.00 83.04 85.10 80.17 85.08 
American Samoa 88.00 n.d. 87.59 88.00 n.d. 87.33" 
Angola n.d. n.d. n.d. 68.90 n.d. 67.40 
Armenia 92.00 93.40 93.51 92.00 87.41 90.91 
Azerbaijan n.d. 84.16 86.86 85.80 83.49 87.11 
Benin n.d. n.d. 77.07 68.90 n.d. 71.51 
Bosnia and Herzegovina 94.00 90.99 92.90 94.00 88.63 92.11 
Brunei n.d. n.d. 76.53 89.90 n.d. 82.19 
Bulgaria 92.50 94.06 94.08 92.50 92.73 94.00 
Burkina Faso n.d. n.d. n.d. 67.90 n.d. 66.35 
Burundi n.d. n.d. n.d. 69.90 n.d. 68.44 
Cape Verde n.d. n.d. n.d. 73.90 n.d. 72.61 
Cameroon 64.00 n.d. 62.59 64.00 n.d. 62.28 
Central African Republic 64.00 n.d. 62.59 64.00 n.d. 62.28 
China 105.50 106.10 105.51 105.50 103.51 103.39 
Cook Islands n.d. n.d. n.d. n.d. n.d. 89.00%" 
Croatia 99.00 96.05 97.10 99.00 95.16 97.05 
Czech Republic 98.00 100.08 99.53 98.00 99.45 99.17 
Denmark 98.00 98.85 98.71 98.00 98.49 98.64 
Egypt 81.00 81.60 82.75 81.00 80.37 84.12 
Estonia 99.00 102.50 101.41 99.00 101.57 100.61 
Ethiopia 68.50 n.d. 67.27 68.50 n.d. 66.98 
Fiji 85.00 n.d. 84.46 85.00 n.d. 84.20 
Finland 97.00 103.19 101.35 97.00 104.05 101.47 
France 98.00 98.47 98.46 98.00 97.92 98.32 
French Polynesia 88.00 n.d. 87.59 88.00 n.d. 87.33* 
Georgia n.d. 84.20 85.89 87.60 82.45 87.00 
Germany 99.00 99.70 99.54 99.00 98.91 99.13 
Ghana 70.00 61.88 66.70 70.00 49.76 64.22 
Greece 92.00 95.05 94.61 92.00 95.61 95.47 
Greenland n.d. n.d. n.d. 88.90 n.d. 88.27 
Hong Kong 108.00 104.09 104.82 108.00 103.28 103.91 
Hungary 96.50 99.85 98.99 96.50 98.81 98.43 
Iceland 101.00 96.89 98.18 101.00 97.83 99.06 
India 82.00 72.89 77.19 82.00 65.68 76.21 
Indonesia 87.00 82.47 84.90 87.00 77.93 84.33 
Iran 83.50 83.26 84.52 83.50 80.45 84.82 
Iraq 87.00 n.d. 86.55 87.00 n.d. 86.28 
Ireland 92.50 100.06 98.09 92.50 99.41 97.72 
Italy 97.00 97.27 97.40 97.00 97.89 97.99 
Japan 105.00 104.86 104.55 105.00 104.82 103.99 
Jordan 84.00 86.62 86.89 84.00 8521 87.60 
Kazakhstan n.d. 83.91 85.63 85.90 82.88 86.79 
Kenya 74.00 n.d. 77.72 74.00 n.d. 75.99 
Korea, North n.d. n.d. 97.67 102.67 n.d. 99.89 
Korea, South 106.00 106.67 106.03 106.00 106.09 104.96 
Kosovo n.d. 82.16 84.07 82.90 76.25 82.32" 
Kyrgyzstan n.d. 72.32 75.30 75.70 69.09 76.46 
Latvia n.d. 98.07 98.26 96.80 96.66 97.31 


Lebanon 82.00 84.05 94.65 82.00 TATL 82.90 
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Table A2 (continued) 


Nation IQLVM12 SLZNIQ IQALL12 IQLVM12K SLZNKIQ IQALL12K 
Lithuania 92.00 97.24 96.07 92.00 94.83 95.04 
Macau n.d. 101.24 101.08 100.80 96.27 98.13 
Macedonia n.d. 85.44 87.00 91.40 79.69 86.46 
Malaysia 88.50 91.03 91.01 88.50 89.42 91.11 
Mali 69.50 n.d. 68.32 69.50 n.d. 68.02 
Mongolia 100.00 88.14 92.08 100.00 84.26 91.24 
Morocco 84.00 71.56 76.82 84.00 63.21 75.35 
Netherlands 100.00 102.16 101.45 100.00 102.21 101.23 
Niger n.d. n.d. n.d. 67.90 n.d. 66.35 
Norway 100.00 96.37 97.57 100.00 96.99 98.33 
Oman 84.50 81.10 83.33 84.50 73.78 81.37 
Pakistan 84.00 n.d. 83.42 84.00 n.d. 83.15 
Papua New Guinea 82.50 n.d. 81.86 82.50 n.d. 81.59 
Philippines 90.00 74.07 80.06 90.00 69.39 80.36 
Poland 95.00 97.57 97.08 95.00 97.79 97.47 
Portugal 94.50 93.03 93.91 94.50 90.90 93.50 
Qatar 83.00 74.60 78.59 83.00 75.01 81.66 
Russia 96.50 97.74 97.58 96.50 96.94 97.38 
Rwanda 76.00 n.d. 75.09 76.00 n.d. 74.80 
Samoa 88.00 n.d. 87.59 88.00 n.d. 87.33 
Sao Tome and Principe n.d. n.d. n.d. 64.90 n.d. 6322 
Saudi Arabia 79.00 74.91 77.76 79.00 71.09 78.44 
Serbia 88.50 91.16 91.10 88.50 89.36 91.08 
Singapore 108.50 105.40 105.83 108.50 105.51 105.29 
Slovakia 98.00 98.09 98.20 98.00 97.70 98.20 
Slovenia 96.00 98.66 98.06 96.00 98.06 97.88 
Somalia n.d. n.d. n.d. 69.90 n.d. 68.44 
South Africa 72.00 63.87 70.19 72.00 57.25 70.23 
Spain 97.00 96.13 96.64 97.00 95.58 96.76 
Sudan 77.50 n.d. 76.65 77.50 n.d. 76.37 
Sweden 99.00 100.27 99.92 99.00 100.13 99.81 
Syria 80.50 81.03 82.24 80.50 77.46 82.37 
Taiwan 105.00 102.99 103.31 105.00 103.07 103.01 
Tajikistan n.d. n.d. 89.27 77.90 n.d. 82.45 
Tanzania 72.50 n.d. 74.94 72.50 n.d. 73.57 
Thailand 88.00 90.60 90.60 88.00 87.15 89.72 
Tonga 86.00 n.d. 85.50 86.00 n.d. 85.24 
Tunisia 84.00 81.96 83.77 84.00 81.71 85.65 
Turkey 88.50 88.25 89.15 88.50 80.83 86.33 
Turkmenistan n.d. n.d. 85.09 80.90 n.d. 81.88 
Tuvalu 88.00 n.d. 87.59 88.00 n.d. 87.33" 
Ukraine 95.00 93.33 94.24 95.00 90.68 93.51 
United Arab Emirates 83.00 88.46 87.86 83.00 88.32 89.06 
United Kingdom 100.00 100.00 100.00 100.00 100.00 100.00 
Uzbekistan n.d. n.d. 89.23 77.90 n.d. 82.43 
Vanuatu n.d. n.d. n.d. 81.90 n.d. 80.96 
Vietnam 94.00 n.d. 93.84 94.00 n.d. 93.59 
Western Sahara n.d. n.d. 79.04 71.90 n.d. 74.08" 
Yemen 83.00 64.09 71.57 83.00 54.02 69.98 


Notes: IQLVM12 = IQ Lynn & Vanhanen (2012); SLZNIQ = IQ PISA TIMSS PIRLS (school assessment); IQALL12 = Total IQ Lynn & Vanhanen (2012) + school assessment; IQLVM12K = Lynn & 
Vanhanen (2012) estimated and corrected; SLZNIQ = school assessment corrected for aging and non-schooling; IQALL12K = Total IQ Lynn & Vanhanen (2012) + corrected school assessment. 


* = missing data replaced by using data of a similar nation (see text). 
** = missing data calculated by using data of similar nations (see text). 


Appendix II. Data control 


Fig. A1 shows the time periods of the TMRCAs (the most recent com- 
mon ancestors) of 18 haplogroups. They mainly developed between 
~5,000 and ~75,000 ybp, within the Upper Pleistocene (Gradstein 
et al., 2004). Only haplogroup A is a conspicuous deviant with a very 
old MRCA around 140,000 ybp. Evolutionary time scale and the division 
of haplogroups coincide. 

Fig. A2 compares correlations between haplogroup frequencies and 
IQ between Rindermann et al. (2012) and this study and in a phyloge- 
netic tree of 20 major Y-chromosomal haplogroups, obtained from 
Chiaroni et al. (2009, their Fig. 1). We found moderate positive correla- 
tions in the case of haplogroup I (rag = .46, N — 49), R (Taig = .43, N = 
31) and O (rag = .32, N — 49), and weak positive correlations in the 
case of N (rag = .27, N = 32), D (Taig = .22, N = 17) and T (rao = 
.14, N — 6). Strong negative correlations resulted for the cases E 


(rag = —.73, N= 74) and S (Taig = —.60, N = 37), moderate negative 
ones for B (Taig = —.47, N = 17) and weak negatives for A (Taig = —.25, 
N = 16) and] (rag = —.12, N = 59). For haplogroups C, F, G, L, M, K, Q 
and P the coefficients are below +/—.10 and very weak. Compared to 
Rindermann et al. (2012), coefficients in the case of E (ruo = —.70 to 
—.73), N (Taig = .29 to .27), Q (Taig = .00 to —.02) and R (Taig = .43 
to .43) are very similar. The correlation for J is in our present study 
lower (Taig = —.61 to —.12), the same is true for G (Taig = —.29 to 
.00). For T (rao = —.62 to .14) and I (raig = —.02 to .46) there are sub- 
stantial changes in correlations. So we found for 50% of the correlations 
strong support, for 25% weak and for 25% no support. 

Four sources were used to check the validity of the final genetic dis- 
tance measure: The first is a study from Garcia-Bertrand et al. (2014) 
presenting genetic distances between 25 populations from the Middle 
East and the Balkan Peninsula, calculated with 15 autosomal genetic 
markers within a group of 109 unrelated individuals from the United 
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Haplogroups and references 


Fig. A1. Periods of time of the most recent common ancestor (TMRCA) of some used 
haplogroups whit references of given data or estimations. Due to missing data 
haplogroups Q, S, Y and DIV are excluded. 


Arabian Emirates. 17 of those populations matched with nations in our 
data set. The second study (Nei & Roychoudhury, 1993) includes 26 
populations and their genetic distances, calculated from frequencies of 
29 polymorphic loci. 9 of those populations matched with nations in 
our data set. From Cavalli-Sforza, Menozzi, and Piazza (1994, p. 270) 
we used the distances between the 17 national populations from a set 
of 26 national and non-national European populations. Finally, 
Mielnik-Sikorska et al. (2013) proceeded data for nine Slavic nations 
of which eight matched with nations in our data set. Note: Because 
these four sources used other genetic markers we used them exclusively 
for controlling our final genetic distances. 

Our calculated genetic distances correlate with genetic distances of 
comparative studies (see Table A3). The overall average is r = .57. 
Among our four measures the highest correlations are given for the 
APVT measure (mean r = .60) followed by ANEI and ACSE (r = .58) 
and at least AROG (r = .50). Based on these correlations the developed 
data set of genetic distances seems to be valid, especially the combined 
AGEN (r =.59). Among the four comparative studies, the highest corre- 
lations are consistently observable for the Mielnik-Sikorska et al. (2013) 
study (mean r — .66) which also used Y-chromosomal haplotypes for 
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Table A3 
Correlations between different sources and measures of genetic distances. 


AROG APVT ACSE ANEI AGEN N 
Garcia-Bertrand et al. (2014) 39 A7 A7 45 AG 18 


Nei & Roychoudhury (1993) 47 67 72 74 68 10 
Cavalli-Sforza et al. (1994, EC 55 51 47 52 17 

p. 270) 
Mielnik-Sikorska et al. (2013) .66 73 61 65 «71 8 
Mean 50 .60 58 58 59 Overall r: 
SD 22 18 19 20 19 57 


Notes: All coefficients are significant at p < .01. Means are arithmetical means. In rows dif- 
ferent sources of genetic distances, in columns different measures (based on different for- 
mulas) of the genetic distances used in this study. 


Table A4 
Correlations among different measures of genetic distances. 
AROG APVT ACSE ANEI 
APVT .93 1 
ACSE .89 .96 1 
ANEI .87 .94 .99 1 
AGEN .94 .98 .99 .98 


Notes: N = 5050. All coefficients are significant at p < .01; Average correlation r =.95. 


calculating genetic distances. Correlations and patterns of correlations 
corroborate the in this study developed data set. 

Correlations between the four different genetic difference measures 
are between r = .87 and .99 (see Table A4). The combined measure 
AGEN correlates between r = .94 and r = .99 with the four single mea- 
sures. There is a high homogeneity within our measures. The high cor- 
relations underscore the reliability of the calculations. 


Appendix III. References and sources used in Appendix I and II 
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MEE 


Fig. A2. Phylogenetic tree of 20 major Y-chromosomal haplogroups and correlations between their frequencies and mean IQ at the cross-national level. Note: HG-R and -J from 
Rindermann et al. by sum of subclades R1a + R1b and J1 + J2; p<0.005 for all values from this study; * have northern origins. 
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